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(54) Disk player 



(57) A disk player is provided which is capable of 
being automatically loaded with and playing one of a plu- 
rality of types of disks when the disk is inserted in the 



disk player. A driver moves the receiving module from 
an opened position to a closed position in response to 
either the detection signal from disk detector or the com- 
mand signal from a switch. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a disk player 
of the so-called "slot-in type". 

Description of the Related Art 

[0002] As well known in the art, there are compact 
disks (CD) disk-shaped recording media having two siz- 
es of external diameters of 120mm and 80mm (as will 
be called the "1 2cm CD" and the "8cm CD", respective- 
ly). 

[0003] In the prior art, there is known a disk player of 
the slot-in type which can pull in even the disk of either 
the 12cm CD or the 8cm disk automatically in the player 
body and can position it on play means (or reproduction 
means) for playing (or reproducing) it when the disk is 
inserted into a disk insertion slot formed in the player 
casing. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0004] This disk player of the slot-in type may be ad- 
versely affected in its reproducing function by the dust 
which will come from the disk slot into the player body. 
[0005] It is, therefore, an object of the invention to pro- 
vided a disk player having a highly operation reliability, 
capable of being automatically loaded with and playing 
one of discs of a plurality of kinds including the 12cm 
CD, 8cm CD and Maxi-CD when the disk is inserted into 
its slot. 

• [0006] According to an aspect of the invention, there 
is provided a disk player comprising: a main chassis for 
enclosing play means for playing a disk; a receiving 
module having aslot into which the disk is to be inserted; 
disk transfer means fortransferring the disk inserted into 
the slot; disk detecting means for detecting the position 
of the disk inserted; and drive means for moving the re- 
ceiving module between a closed position and an 
opened position spaced from the closed position. The 
disk player further comprises switch means controlled 
by the user for issuing a drive starting command to start 
the drive of the drive means. The disk detecting means 
generates a detection signal when the disk arrives at a 
predetermined position. The drive means moves the re- 
ceiving module from the opened position to the closed 
position in response to either the detection signal from 
the disk detecting means or the command signal from 
the switch means. 
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BRIEF EXPLANATION OF THE DRAWINGS 
[0007] 

5 Fig. 1 is a conceptional diagram of a disk player ac- 

cording to the invention; 

Fig. 2 is a conceptional diagram of a disk player ac- 
cording to the invention; 

Fig. 3 is a partially exploded perspective view of an 
10 essential portion of the disk player according to the 
invention; 

Fig. 4 is a top plan view of an openable chassis; 
Fig. 5 is a top plan view of a periphery of a rocking 
plate; 

15 Fig. 6 is a top plan view of a periphery of a drive 
roller holder; 

Fig. 7 is a top plan view of an essential portion of a 
main chassis; 

Fig. 8 is a top plan view of a cam plate; 

20 Fig. 9 is a top plan view of a clamp starting plate; 

Fig. 1 0 is a side elevation of an essential portion of 
the disk player before a disk is inserted; 
Fig. 11 is aside elevation of the essential portion of 
the disk player when the disk is inserted; 

25 Fig. 1 2 is a side elevation of the essential portion of 
the disk player when the disk is transferred to a play- 
ing mechanism; 

Fig. 1 3 is a side elevation of the essential portion of 
the disk player when the disk is clamped on the 
30 playing mechanism; 

Fig. 14 is a side elevation of an essential portion of 
a periphery of the rocking plate before a disk is in- 
serted; 

Fig. 15 is aside elevation of the essential portion of 
35 the periphery of the rocking plate when the disk is 
inserted; 

Fig. 1 6 is a side elevation of the essential portion of 
the periphery of the rocking plate while the disk is 
being transferred; 

40 Fig. 1 7 is a side elevation of the essential portion of 
the periphery of the rocking plate when the disk is 
clamped on the playing mechanism; 
Fig. 18 is a top plan view of an essential portion of 
a periphery of the main chassis when a 12cm CD 

45 or a maxi-CD is inserted; 

Fig. 19 is atop plan view of the essential portion of 
the periphery of the main chassis when the 12cm 
DC or the maxi-CD is transferred to the playing 
mechanism; 

50 Fig. 20 is a top plan view of the essential portion of 
the periphery of the main chassis when the 12cm 
DC orthe maxi-CD is clamped on the playing mech- 
anism; 

Fig. 21 is atop plan view of the essential portion of 
55 the periphery of the main chassis when an 8cm CD 
is inserted; 

Fig. 22 is atop plan view of the essential portion of 
the periphery of the main chassis when the 8cm DC 
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is transferred to the playing mechanism- 
Fig. 23 is a top plan view of the essential portion of 
the periphery of the main chassis when the 8cm DC 
is clamped on the playing mechanism; 
Fig. 24 is a diagram of the mechanism for a 1 -motor 
type disk player according to the invention; and 
Fig. 25 is a diagram of the mechanism for a 2-motor 
type disk player. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0008] A disk player is described as an embodiment 
according to the invention with reference to the accom- 
panying drawings. 

[0009] In the disk player according to the invention, 
as shown in Fig. 1 , there can be freely inserted and ex- 
tracted in the directions of arrows A, any one of a plu- 
rality of kinds of disks including a 12cm CD, 8cm CD 
and a Maxi-CD. In a panel portion 3 of a player casing 
2, there is formed a generally square aperture 3a. In the 
vicinity of this aperture 3a, there is fixed a main chassis 
80. An openable chassis 10 constructing a receiving 
module is so hinged at its one end portion to the main 
chassis 80 as to open/close the aperture 3a freely. 
When the openable chassis 1 0 is opened (or popped 
up) 5 as will be described in more detail, a slit 1 1 or a slot 
for inserting the disk 1 therethrough is exposed over the 
panel portion 3 so that the disk 1 can be inserted. This 
is a disk player of the kind called the "pop-up type" or 
the "slot-in type". 

[0010] As shown in Fig. 2, any single disk 1 can also 
be inserted/extracted in the A-directions into/from an- 
other disk player according to the invention. In the panel 
portion 3, there is formed the rectangular aperture 3a, 
in the vicinity of which the openable chassis 1 0 may be 
fixed from the back face of the panel portion 3 with the 
slit 1 1 being directed forward. This is a disk player of the 
kind called the "front-loading/slot-in type". 
[0011] In the mode shown in Figs. 1 and 2, the open- 
able chassis 10 and the main chassis 80 share their 
structures. 

[001 2] As shown in Figs. 3 to 9, the openable chassis 
10 is molded of a resin into a flat plate shape of a gen- 
erally square shape, as viewed downward, and is inte- 
grally composed of a flat plate portion 12* an outer pe- 
ripheral wall 13 and a rib 14. Here, it will be assumed 
that: a rightward direction is taken in arrow X; a back- 
ward direction is taken in arrow Y; and an upward direc- 
tion is taken in arrow Z. 

[0013] The flat plate portion 12 is enclosed at its pe- 
ripheral edge portion by the outer peripheral wall 13 and 
is extended in the X-Y plane in the outer peripheral wall 
13. The flat plate portion 12 has a removed portion 15 
by removing the openable chassis 10 in a generally tri- 
angular shape from the front of the vicinity of the center 
portion thereof. In this removed portion 15 at its gener- 
ally trapezoidal rocking plate accommodating portion 
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15a located in front, there is arranged a rocking plate 
30, as will be described hereinafter. In a clamper accom- 
modating portion 15b in the vicinity of the center portion, 
on the other hand, there is arranged a clamper 38, as 

5 will also be described hereinafter. 

[001 4] On the flat plate portion 1 2 in the vicinity of the 
righthand side of the removed portion 15, there is fixed 
a bearing 16 for mounting a disk diameter detecting 
plate 40, as will be described hereinafter. Concentrically 

io of the bearing 1 6, there are formed through the flat plate 
portion 12 a disk diameter detecting pin slot 17. a slot 
18 and a slot 20. On the flat plate portion 12 at the back 
of the removed portion 1 5, on the other hand, there are 
formed bearings 1 9a and 1 9b for mounted a pair of disk 

15 holding plates (right) 50a and disk holding plate (left) 
50b, as will be described hereinafter. Concentrically of 
the bearing 1 9a, there are formed through the flat plate 
portion 12 two slots, i.e., a slot 21 for the back guide pin 
(right) and a holding plate stopper slot 22. Likewise, con- 

20 centrically of the bearing 19b, there are formed two 
slots, i.e. : a slot 23 for a back guide pin (left) and a hold- 
ing plate stopper slot 24. 

[0015] The outer peripheral wall 1 3 defines the outer 
edge of the openable chassis 1 0 into a generally square 

25 shape. The outerperipheral wall 1 3 is extended but for 
its front portion 1 3a in two upward and downward direc- 
tions from the X-Y plane in which the flat plate portion 
12 is arranged. In short, the openable chassis 10 has a 
generally H-shaped section along the X-Z plane. Here, 

30 the front portion 13a of the outer peripheral wall 13 is 
extended only upward from the X-Y plane in which the 
flat plate portion 12 is arranged. In a portion of the outer 
peripheral wall 13 on the lefthand side of the openable 
chassis 1 0, on the other hand, there is formed a clamper 

35 mounting portion 13' which is extended only downward 
from the X-Y plane where the flat plate portion 12 is ar- 
ranged. 

[0016] In the front portion 13a of the outer peripheral 
wall 13, there is removably or integrally mounted a front 

40 panel 26. In this front panel 26, there is formed the slit 
11 which is transversely elongated to have a length of 
the diameter of the 12cm CD, i.e., about 120 mm. The 
slit 1 1 is located slightly below the X-Y plane in which 
the flat plate portion 12 is arranged. Therefore, the disk 

45 1 to be played is allowed to come into and out of the 
player through the slit 1 1 along the lower face of the flat 
plate portion 12, as will be described hereinafter. 
[0017] With the front portion 13a of the outer periph- 
eral wall 13, there is integrally formed a stopper 27 which 

so is protruded into the rocking plate accommodating por- 
tion 15a. Here, the stopper 27 is located over the X-Y 
plane in which the flat plate portion 12 is arranged. On 
the outerperipheral wall 13 of the lefthand end portion 
of the rocking plate accommodating portion 1 5a, on the 

55 other hand, there is fixed a micro-switch 28 which has 
a switch lever 28a directed upward. 
[0018] In the vicinities of the two side portions of the 
back end of the outer peripheral wall 13, there is em- 
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bedded one set of stationary pins 29 and 29' which are 
elongated oppositely of each other. These stationary 
pins 29 and 29' engage with bearings 89 and 89' formed 
in the vicinity of the back end portion of the main chassis 
80, to allow this main chassis 80 to turn on the stationary 
pins 29 and 29', as will be described hereinafter. There- 
fore, the openable chassis 1 0 can rock relative to the 
later-described main chassis 80. 

[001 9] The internal rib 1 4 is extended upward from the 
X-Y plane in which the flat plate portion 12 is arranged. 
The internal rib 14 is formed along the peripheral edge 
portion of the removed portion 1 5 of the flat plate portion 
12. In short, the internal rib 14 defines the peripheral 
edge portion of the removed portion 1 5 together with the 
outer peripheral wall 1 3. In the edge portion of the clam- 
per accommodating portion 15b, there is partially 
formed a clamper mounting portion 14'. in which the in- 
ternal rib 14 is notformed. Joining the clamper mounting 
portion 14' of the internal rib 14 and the clamper mount- 
ing portion 13' of the outer peripheral wall 13, two ribs 
1 4a are formed which are extended upward from the flat 
plate portion 12. In a clamp accommodating portion 36 
between the two ribs 1 4a, there is arranged a clamper 
holding member 35, as will be described hereinafter. In 
the clamp accommodating portion 36, on the other 
hand, clamper fixing pins 37 and 37' are formed which 
are elongated from the individual ribs 14a so. as to con- 
front each other. 

[0020] With specific reference to Fig. 5, the rocking 
plate 30 is a plate member which has a generally trap- 
ezoidal shape, as viewed downward, and which is ar- 
ranged in the rocking plate accommodating portion 1 5a 
of the openable chassis 10. In the vicinity of the back 
end portion of the rocking plate 30, there are embedded 
one set of stationary pins 31 and 3V which are trans- 
versely elongated oppositely of each other. These sta- 
tionary pins 31 and 31' turnably engage with bearings 
32 and 32' which are formed in the internal ribs 1 4 at the 
back end portion of the rocking plate accommodating 
portion 15a. Around the stationary pin 31 , there is wound 
a not-shown torsion spring for biasing the rocking plate 
30 in a direction to turn the front end portion of the rock- 
ing plate 30 downward on the stationary pins 31 and 31 '. 
So long as no force is applied to lift the front end portion 
of the rocking plate 30, therefore, this front end portion 
abuts downward against the stopper 27 projected into 
the rocking plate accommodating portion 1 5a so that the 
rocking plate 30 is stopped at the abutting position. At 
this time, the rocking plate 30 abuts at its end portion 33 
against the micro-switch 28 to depress the switch lever 
28a. In this state, the micro-switch 28 is ON. This micro- 
switch 28 is a switch for turning ON/OFF the power sup- 
ply passage to a later-described motor 83 so that it sup- 
plies the motor 83 with an electric power when turned 
ON. 

[0021 ] In the vicinity of the micro-switch 28, moreover, 
there is fixed another micro-switch 28' which has a 
switch lever directed backward (as should be referred 



to Fig. 10); This micro-switch 28' is a switch coactive 
with the micro-switch 28 for turning ON/OFF the power 
supply passage to the motor 83. In this state, the micro- 
switch 28' is ON. Even when the micro-switch 28 is OFF, 

s the power supply to the motor 83 is blocked if the micro- 
switch 28' is OFF, as will be described in detail. 
[0022] At the center portion of the rocking plate 30, 
there is formed a rectangular aperture 30a which is 
transversely elongated to arrange a disk feeding follow- 

10 er roller 34 therein. This disk feeding follower roller 34 
is protruded at least partially at its surface 34a down- 
ward from the lower face of the rocking plate 30 so that 
its spindles 34b are born in the two transverse end por- 
tions of the aperture 30a. 

15 [0023] The rocking plate 30, the disk feeding follower 
roller 34, the micro-switch 28 thus far described consti- 
tute the disk detecting means for detecting the insertion 
of a disk from the slit 11 . 

[0024] Here, the disk feeding follower roller 34 has a 

20 function to abut against the upper face of the disk to 
push it onto a disk feeding drive roller 74, as will be de- 
scribed hereinafter. Therefore, the aperture 30a and the 
disk feeding follower roller 34 may take another con- 
struction if they are a mechanism having such function. 

25 This may be exemplified by a simple construction in 
which a block member having a low coefficient of friction 
is held below the rocking plate 30. 
[0025] The clamper holding member 35 is extended 
over in the clamper accommodating portion 36. The 

30 clamper holding member 35 is provided at its lefthand 
end portion with a depending portion 35a. This depend- 
ing portion 35a has a U-shaped notch 35b opened up- 
ward. Against the lower end portion of the notch 35b, 
there downward abuts a stopper pin 35c which is pro- 

35 truded inward from the lefthandside wall 80a of the main 
chassis 80, as will be described hereinafter. The clam- 
per holding member 35 is provided at its other end por- 
tion with the clamper 38 for clamping the disk 1 on the 
turntable. Here, the clamper holding member 35 is 

40 caused to engage tumabiy with the clamper fixing pins 
37 and 37' by the not-shown bearings formed on the low- 
er face. Around the clamper fixing pin 37, moreover, 
there is wound the not-shown torsion spring for biasing 
the clamper 38 downward on the clamper fixing pins 37 

45 and 37'. Since the clamper stopper pin 35c abuts 
against the lower end portion of the notch 35b of the 
depending portion 35a of the clamper holding member 
35, however, the clamper38 is located and stopped over 
the X-Y plane in which the flat plate portion 12 is extend- 

50 ed. 

[0026] The disk diameter detecting plate 40 is a flat 
plate having a bent portion 40a bent rightward and 
hinged turnably on the bearing 1 6 of the flat plate portion 
12 of the openable chassis 10. The disk diameter de- 
55 tecting plate 40 is provided in the vicinity of the bent por- 
tion 40a with a projection 41 a erected upward, and a coil 
spring 41 is mounted between the projection 41 a and a 
projection 41b erected on the flat plate portion 12. On 
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the other hand, a projection 41c projected downward is 
disposed in the vicinity of the bent portion 40a and is 
arranged slidably in the stopper slot 20 of the flat plate 
portion 12 of the openable chassis 10. Therefore, the 
front end portion of the disk diameter detecting plate 40 
is biased on the bearing 16 toward the rocking plate 30. 
So long as no force is applied for turning the disk diam- 
eter detecting plate 40 counter-clockwise, as viewed 
downward, on the bearing 1 6, however, a disk detecting 
pin 43 abuts against the lefthand end portion of the slot 
17 for the disk diameter detecting pin so that the disk 
diameter detecting pin 40 is stopped at that abutting po- 
sition. 

[0027] The disk diameter detecting plate 40 is further 
provided at its front end portion with the disk detecting 
pin 43 protruded downward. This disk detecting pin 43 
has an end portion protruded through the disk diameter 
detecting pin slot 1 7 of the flat plate portion 1 2 to below 
the X-Y plane in which the flat plate portion 12 extends. 
The disk detecting pin 43 is provided at its back with the 
projection 44 protruded downward. This projection 44 is 
made slidable in the slot 1 8 of the flat plate portion 1 2. 
[0028] The disk holding plates 50a and 50b are flat 
plates of the same shape. Of these, the (righthand) disk 
holding plate 50a is tumably hinged on the bearing 1 9a 
of the flat plate portion 12 of the openable chassis 10. 
Likewise, the (lefthand) disk holding plate 50b is tuma- 
bly hinged on the bearing 1 9b of the flat plate portion 1 2 
of the openable chassis 1 0. The disk holding plates 50a 
and 50b are provided at their back end portions with 
generally semicircular portions, respectively around 
which there are disposed gears 51a and 51b. These 
gears 51 a and 51 b mesh with each other to turn the disk 
holding plates 50a and 50b synchronously in the oppo- 
site directions and by the same angles on the bearings 
19a and 19b, respectively. 

[0029] The disk holding plate 50a is provided at its 
front end portion with a pin 52a which is extended both 
upward and downward. Likewise, the disk holding plate 
50b is provided at its front end portion with a pin 52b 
which is extended both upward and downward. These 
pins 52a and 52b are extended through the back disk 
guide pin slots 21 and 23, respectively, so that the disk 
holding plates 50a and 50b are restricted in their turning 
ranges on the bearings 19a and 19b, respectively. The 
upward elongated portion of the pin 52a of the disk hold- 
ing plate 50a engages with the bent portion 40a of the 
disk diameter detecting plate 40. 
[0030] In the disk holding plates 50a and 50b at the 
backs of the pins 52a and 52b, respectively, there are 
formed stoppers 53a and 53b which are protruded 
downward. These stoppers 53a and 53b are positioned 
in the holding plate stopper slots 22 and 24 of the flat 
plate portion 12, to prevent the disk holding plates 50a 
and 50b from coming out of the fiat plate portion 12. 
[0031] An insertion end detecting plate 60 extends in 
parallel with the flat plate portion 12 of the openable 
chassis 1 0 and along the lower side of the flat plate por- 



tion 1 2. A mounting pin 61, as disposed in the vicinity of 
the center portion of the insertion end detecting plate 
60, is extended from the lower face to the upper face of 
the flat plate portion 1 2 through the holding plate stopper 

s slot 24 formed in the flat plate portion 12, and is rotatably 
hinged in a mounting portion 60a of a die protrusion 50b' 
of the (lefthand) disk holding plate 50b. Here, a not- 
shown coil spring is wound around the mounting portion 
60a, to bias the insertion end detecting plate 60 counter- 

10 clockwise, as viewed downward, with respect to the 
(lefthand) disk holding plate 50b. 
[0032] In the two end portions of the insertion end de- 
tecting plate 60, there are embedded a disk pin 62 and - 
a start pin 63 which are elongated downward. Of these, 

15 the start pin 63, as embedded in the lefthand end por- 
tion, engages with a link hole 100a of a clamp starting 
plate 1 00 which is attached to the later-described main 
chassis 80. Around the mounting shaft 61 , there is 
wound a not-shown coil spring bias the insertion end de- 

20 tecting plate 60 clockwise, as viewed downward, on the 
mounting shaft 61 with respect to the (lefthand) disk 
holding plate 50b. 

[0033] With specific reference to Fig. 6, a drive roller 
holder 70 is a block made of a resin. This drive roller 

25 holder 70 is provided from its back end portion to the 
front with a disk relief groove 70a which is cut in a gen- 
erally arcuate shape in the surface. On the righthand 
side of the disk relief groove 70a, there is projected an 
upward projection 71 . On the side face in the vicinity of 

30 the back end portion of the drive roller holder 70, there 
are formed pins 72 and 72' which are protruded oppo- 
sitely of each other in the transverse directions. These 
pins 72 and 72' are i nserted into one set of through holes 
29a and 29a' (although the latter 29a' is not shown), re- 

35 spectively, which are formed in the vicinity of the front 
end portion of the outer peripheral wall 13 of the open- 
able chassis 10. In the vicinity of the front end portion 
of the drive roller holder 70, on the other hand, there is 
formed a stepped portion 70b, on which pins 73 and 73' 

40 are protruded oppositely of each other in the transverse 
directions. These pins 73 and 73' are turnably inserted 
into through holes 86a and 86a' formed in stays 86 and 
86' of the later-described main chassis 80. 
[0034] In the back end portion of the drive roller holder 

45 70, there are rotatably hinged the two end portions of 
the disk feeding drive roller 74. It is preferable that the 
disk feeding drive roller 74 is made at its roller surface 
• 74a of an elastic material having a high coefficient of 
friction such as rubber. In the invention, as will be de- 

50 scribed hereinafter, the insertion of the disk 1 into the 
slit 11 is detected by the fact that the disk feeding fol- 
lower roller 34 is moved relative to the disk feeding drive 
roller 74. It is, therefore, preferred that the disk feeding 
drive roller 74 is located at the back of the position of 

55 the disk feeding follower roller 34 in the disk inserting 
direction. Moreover, a portion of the roller surface 74a 
of the disk feeding drive roller 74 is positioned over at 
least a portion of the roller surface 34a of the disk feed- 
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ing follower roller 34 (as should be referred to Fig. 14). 
On the other hand/the lefthand end portion of a stem 
74b of the disk feeding drive roller 74 is protruded side- 
ways through the drive roller holder 70, and a drive gear 
75 is fixed on the protrusion. In the vicinity of the drive 
gear 75, a cam pin 76 is embedded in a mounting portion 
76a. This cam pin 76 is located away from the lefthand 
side of the drive gear 75. 

[0035] As has been described hereinbefore, the re- 
ceiving module of the disk is constructed to include the 
openable chassis 10 and so on. 

[0036] The main chassis 80 is a chassis made of a 
resin to have a generally U-shaped section, as viewed 
from the front. At the center portion of the main chassis 
80, there is arranged a turntable 81a. In the vicinity of 
this turntable 81a, there is arranged a playing mecha- 
nism 81 including an optical pickup or the like. 
[0037] In the vicinity of the back end portion of the 
main chassis 80, as specifically shown in Fig. 7, there 
is arranged an electromagnetic plunger 82. This elec- 
tromagnetic plunger 82 is provided with a plunger pin 
82a which is protruded forward when fed with the elec- 
tric power. In front of the electromagnetic plunger 82, 
there is arranged the motor 83. This motor 83 is activat- 
ed to rotate by the electric power when the micro-switch 
28 is OFF and when the micro-switch 28' is ON. In other 
words, the motor 83 does not rotate when the micro- 
switch 28' is OFF even when the micro-switch 28 is OFF. 
The rotational output of the motor 83 is distributed 
through a worm gear 83a and a distribution gear 83b to 
a first gear unit 84 and a second gear unit 85(1 -motor 
type). Here, this construction may be modified such that 
the first gear unit 84 and the second gear unit 85 are 
provided with different motors (motors 83 and 83' as 
shown in Fig. 25) acting as the individual drive sources 
for the rotations by using neither the worm gear 83a nor 
the distribution gear 83b(2 -motor type). 
[0038] In the vicinity of the front end portion of the 
main chassis 80, there are erected the stays 86 and 86' 
which are elongated upward. These stays 86 and 86' 
are provided at their protruded end portions with the 
elongated through holes 86a and B6a' which are elon- 
gated in the longitudinal directions. With these through 
holes 86a and 86a', there rotatably engage the pins 73 
and 73* of the drive roller holder 70. On the other hand, 
the drive gear 75, as fixed on the lefthand end portion 
of the disk feeding drive roller 74, meshes with a gear 
85a of the second gear unit 85. 

[0039] In the vicinity of the back end portion of the 
main chassis 80, there are formed the bearings 89 and 
89', which rotatably engage with one set of stationary 
pins 29 and 29 1 fixed in the vicinity of the back end por- 
tion of the openable chassis 1 0. 

[0040] A cam plate 90 has a generally L-shaped sec- 
tion, as viewed from the front. Specifically, the cam plate 
90 has a vertical plate portion 90a extending vertically 
in the Y-Z plane, and a horizontal plate portion 90b ex- 
tending rightly from the vicinity of the back end portion 



of the former in the X-Y plane. The cam plate 90 can 
slide back and forth along the corner of the lefthand wall 
80a and the bottom face 80b of the main chassis 80. 
[0041] In the vicinity of the front end portion of the ver- 

5 ticai plate portion 90a. there is formed a clamp cam hole 
91 (as should be referred to Fig. 1 0), which is a generally 
Z-shaped through hole elongated horizontally back- 
ward, bent to depend and bent again to extend horizon- 
tally. In this clamp cam hole 91 , there slidably engages 

10 the cam pin 76 of the drive roller holder 70. 

[0042] In the horizontal plate portion 90b, there is 
formed an inverted L-shaped cam hole 92, into which 
there is inserted a pin 87 elongated upward from the 
main chassis 80. In the vicinity of the back end portion 

15 of the horizontal plate portion 90b, there is formed a pro- 
jection 93 which mounts a coil spring 94 between itself 
and a projection 88 formed on the bottom face 80b of 
the back end portion of the main chassis 80, to bias the 
cam plate 90 backward. So long as no force is applied 

20 to push the cam plate 90 forward, therefore, the pin 87 
abuts against the front end portion of the cam hole 92 
so that the cam plate 90 stops at this position. On the 
other hand, the cam pin 76 of the drive roller holder 70 
is positioned at the front end portion of the clamp cam 

25 hole 91 (as should be referred to Fig. 1 0). From the back 
end portion of the horizontal plate portion 90b, there is 
projected a spring receiver 95, in front of which there is 
erected upward a guide pin 96. 

[0043] The clamp starting plate 1 00 is provided in the 

3Q vicinity of its front end portion with a cam hole 101 having 
an inverted L-shaped bent portion. The cam hole 101 
slidably engages with the upward protruded pin 87 of 
the main chassis 80 through the cam hole 92 of the cam 
plate 90. On the side face in the righthand vicinity of the 

35 cam hole 1 01 , there is formed a rack gear portion 1 02, 
the teeth of which are partially removed at 102a in the 
front end portion. In the vicinity of the back end portion 
of the clamp starting plate 1 00, there is formed the link 
hole 100a which is slidably engaged by the start pin 63 

40 of the insertion end detecting plate 60. Between the link 
hole 1 00a and the rack gear portion 1 02 , there is erected 
a plunger receiving plate 1 03 which is extended to the 
righthand side. At the back of the cam hole 1 01 , more- 
over, there is formed a guide hole 1 04 which is a through 

45 hole elongated longitudinally and which is engaged lon- 
gitudinally slidably by the guide pin 96 of the cam plate 
90. At the back of the guide hole 104, there is erected 
a spring receiver 105, at the back of which there is 
formed a through hole 106. Through this through hole 

50 106, there is inserted the spring receiver 95 which is 
erected in the vicinity of the back end portion of the cam 
plate 90. Between the protruded end portion of the 
spring receiver 95 and the spring receiver 105, there is 
mounted a coil spring 1 07. Therefore, the clamp starting 

55 plate 1 00 is made longitudinally slidable relative to the 
cam plate 90 and is biased backward. So long as no 
forward force is applied, therefore, the clamp staring 
plate 1 00 stops the guide pin 96 in abutment against the 
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front end portion of the guide hole 104. At this time, the 
plunger receiving plate 103 is located in the vicinity of 
the front of the plunger pin 82a of the electromagnetic 
plunger 82, and a gear 84a forming the first gear unit 84 
is located at the tooth-removed portion 1 02a of the rack 5 
gear portion 1 02. 

[0044] I n the slot-in disk player of the pop-up type ac- 
cording to the construction of the invention, as shown in 
Fig. 1 , the main chassis 80 is fixed in the player casing 
2, but the openable chassis 10 can rock with respect to 10 
the player casing 2. In short, the openable chassis 10 
rocks in the disk clamping action (or in the opening/clos- 
ing actions of the slit 11). In the disk player of the front- 
loading/slot-in type shown in Fig. 2, on the other hand, 
the openable chassis 1 0 is fixed in the player casing 2, 15 
but the main chassis 80 rocks in the player casing 2. In 
short, the main chassis 80 rocks in the player casing 2 
in the disk clamping action, as will be described in more 
detail. 

[0045] Here will be described the operation of the disk 20 
playerthus constructed, and it will be described with ref- 
erence to Figs. 24 or 25. 

[0046] First of all, the loading of the 12cm CD and the 
Maxi-CD will be described with reference to Figs. 1 0 to 
20. 25 
[0047] Figs. 10 and 14 show an insertion standby 
state before the disk is inserted into the slit 11. In this 
state, the main chassis 80 and the openable chassis 1 0 
are farthest spaced at their individual one-end portions. 
Here in the disk player of the pop-up type, as shown in 30 
Fig. 1, the openable chassis 10 rises from the player 
casing 2 so that the aperture 3a is opened to expose the 
slit 1 1 to the outside of the player casing 2. On the other 
hand, the rocking plate 30 is in the downward rocked 
state, and the disk feeding follower roller 34 is located 35 
at the non-detecting position at which the disk is not in- 
serted into the slit 11 . 

[0048] As a disk 1 a is inserted by the operator into the 
slit 1 1 of the front panel 26, its leading end portion comes 
into abutment against the disk feeding follower roller 34 40 
of the rocking plate 30. Since this rocking plate 30 is 
biased at its leading end portion to turn downward by 
the not-shown spring, as described hereinbefore, the 
disk feeding follower roller 34 pushes the upper face of 
the disk 1 a to move the disk la forward. As the disk 1 a 45 
is further inserted, its leading end portion comes into 
abutment against the side face of the disk feeding drive 
roller 74 (as should be referred to Figs. 11 and 15). 
[0049] The disk feeding drive roller 74 is made of an 
elastic material having a high coefficient of friction so 50 
that the inserted leading end portion of the disk 1a is 
moved forward while being raised along the roller sur- 
face 74a. At this time, the disk feeding follower roller 34 
is pushed upward by the upper face of the disk 1a. As 
a result, the front end portion of the rocking plate 30 55 
turns upward on the stationary pins 31 and 31' so that 
the disk feeding follower roller 74 is displaced normal to 
the disk 1 a, i.e., in the thickness direction of the disk 1 a 



from the aforementioned non-detecting position to the 
detecting position. Moreover, the disk feeding drive roll- 
er 74 abuts against the lower face of the disk 1a, and 
the disk feeding follower roller 34 pushes the upper face 
of the disk 1a to the disk feeding drive roller 74 so that 
the disk 1 a is clamped between the disk feeding follower 
roller 34 and the disk feeding drive roller 74. At this time, 
the end portion 33 of the rocking plate 30 leaves the 
micro-switch 28 to turn it OFF thereby to detect the In- 
sertion of the disk 1 a. At this time, the micro-switch 28' 
is ON whereas the micro-switch 28 is OFF, so that the 
motor 83 is activated to rotate. 

[0050] Since the insertion of the disk is mechanically 
detected, as described above, it can be reliably detected 
even when the disk used is the Maxi-disk having a trans- 
parent portion at its substrate. 

[0051] In order to enhance the detection accuracy of 
the insertion of the disk 1 a, it is preferable that the move- 
ment of the disk feeding follower roller 34 is large. The 
disk 1 a moves the disk feeding follower roller 34 upward 
on the abutting point against the disk feeding drive roller 
74. It is, therefore, preferable that the disk feeding drive 
roller 74 and the disk feeding follower roller 34 are 
spaced in the proceeding direction of the disk 1 a. 
[0052] The motor 83 rotates the first gear unit 84 and 
the second gear unit 85 through the worm gear 83a and 
the distribution gear 83b. However, the gear 84a of the 
first gear unit 84 is located in the removed portion 1 02a 
of the rack gear portion 1 02 so that it rotates idly. On the 
other hand, the gear 85a of the second gear unit 85 ro- 
tates the drive gear 75 fixed on the disk feeding drive 
roller 74, to rotate the disk feeding drive roller 74. There- 
fore, the disk 1 a is automatically pulled backward of the 
slit 1 1 , while being clamped together with the disk feed- 
ing follower roller 34, by the frictional force of the roller 
surface 74a of the disk feeding drive roller 74 (as should 
be referred to Figs . 12 and 1 6). 

[0053] Here, the length of the slit 11 is substantially 
equal to the diameter of the 1 2cm CD so that the center 
axis of the disk 1 a is directed toward the turntable 81 a 
as it passes through the slit 11 . 

[0054] As the disk la is automatically pulled in back- 
ward, the disk detecting pin 43 of the disk diameter de- 
tecting plate 40, as located on the proceeding passage 
of the disk 1a, comes into abutment against the side 
edge portion of the disk la so that it is moved to the right- 
hand side. The disk diameter detecting plate 40 turns 
counter-clockwise, as viewed downward, on the bearing 
1 6 so that the bent portion 40a of the disk diameter de- 
tecting plate 40 and the pin 52a of the disk holding plate 
50a are disengaged from each other. Therefore, the disk 
holding plates 50a and 50b are allowed to turn freely on 
the bearings 19a and 19b, respectively. 
[0055] Subsequently, the side edge portion in the vi- 
cinity of the inserted leading end portion of the disk 1a 
comes into abutment against the pin 52a of the disk 
holding plate 50a and the pin 52b of the disk holding 
plate 50b to expand the pins 52a and 52b away from 
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each other. Since the disk holding plates 50a and 50b 
turn in synchronism with each other, as described here- 
inbefore, the disk 1 a abuts against the pins 52a and 52b 
so that its center is brought to a position where it is ac- 
curately clamped on the turntable 61 a. 
[0056] When the disk la is further pulled in to the back, 
the side edge portion in the vicinity of the inserted lead- 
ing end portion of the disk 1a comes into abutment of 
the disk pin 62 of the insertion end detecting plate 60. 
This insertion end detecting plate 60 turns counter- 
clockwise, as viewed downward, on the mounting shaft 
61 (as should be referred to Figs. 18 and 19). Then, the 
start pin 63 of the insertion end detecting plate 60 moves 
to the front end portion of the link hole 1 00a of the clamp- 
ing starting plate 100 to push the clamp starting plate 
1 00 slightly forward. Then , the gear 84a of the first gear 
unit 84 meshes with the rack gear portion 102 to move 
the cam plate 90 forward. 

[0057] The guide pin 96, as embedded in the cam 
plate 90, comes into abutment againstthe back end por- 
tion of the guide hole 1 04 of the clamp starting plate 1 00 
so that the cam plate 90 and the clamp starting plate 
1 00 proceed together forward. 

[0058] The cam pin 76 of the drive roller holder 70 
moves backward while sliding in the clamp cam hole 91 
of the horizontal plate portion 90b. Having passed 
through the bent portion of the clamp cam hole 91 , the 
cam pin 76 is moved downward. 
[0059] In accordance with this downward movement 
of the cam pin 76, the drive roller holder 70 turns on the 
pins 73 and 73' to move the pins 72 and 72' downward. 
At this time, the disk feeding drive roller 74 leaves the 
lower face of the disk 1 a. 

[0060] In accordance with the turning motion of the 
drive roller holder 70, the openable chassis 10 in en- 
gagement with the pins 72 and 72' of the drive roller 
holder 70 turns on the stationary pins 29 and 29'. There- 
fore, the disk clamping action starts so that the clamper 
38 moves toward the turntable 81 a. The front end por- 
tion of the openable chassis 1 0 and the front end portion 
of the main chassis 80 comecloserto each other to bring 
the openable chassis 10 and the drive roller holder 70 
into abutment. Here, the protruded end portion of the 
projection 71 of the drive roller holder 70 comes into 
abutment against the rocking plate 30 to push the same 
upward so that the drive roller holder 70 turns on the 
stationary pins 31 and 31'. Therefore, the disk feeding 
follower roller 34 leaves the upper face of the disk la (as 
should be referred to Fig. 17). On the other hand, the 
disk la is located in the disk relief groove 70a formed in 
the surface of the drive roller holder 70 so that the disk 
1a does not abut against the drive roller holder 70. 
[0061 ] The clamper holding member 35 moves down- 
ward together with the openable chassis 1 0 to bring the 
notch 35b formed in the depending portion 35a and the 
clamper stopper pin 35c projected from the main chas- 
sis 80 out of engagement. Therefore, the clamper hold- 
ing member 35 turns on the clamper fixing pins 37 and 



14 

37' by the not-shown spring so that the disk la is clamped 
on the turntable 81 a by the clamper 38. 
[0062] Here in the slot-in disk player of the pop-up 
type, as shown in Fig. 1 , at the time of the aforemen- 

5 tioned clamping action, the openable chassis 10 is ac- 
commodated in the aperture 3a of the panel portion 3 
so that the slit 11 is hidden in the player casing 2 (in the 
pop-down state). In short, the disk is played in the pop- 
down state. In the disk player of the front-loading/slot- 

10 in type shown in Fig. 2, on the other hand, the openable 
chassis 1 0 is fixed in the player casing 2. At the time of 
the clamping action, therefore, the main chassis 80 
turns toward the openable chassis 10 in accordance - 
with the turning motion of the drive roller holder 70. 

15 [0063] The cam pin 76 of the drive roller holder 70 pro- 
ceeds in the horizontal portion of the clamp cam hole 91 
and reaches the back end portion (as should be referred 
to Fig. 13). The front end portion of the cam plate 90 
comes into abutment against the micro-switch 28* so 

20 that this micro-switch 28* is turned OFF to stop the ro- 
tation of the motor 83. The movements of the cam plate 
90 and the clamp starting plate 100 are also stopped. 
During the movement of the cam plate 90, the clamp 
starting plate 1 00 also moves so that the start pin 63 of 

25 the insertion end detecting plate 60 is further pushed 
forward by the abutment against the back end portion 
of the ring hole 1 00a. Therefore, the disk pin 62 is turned 
backward away from the side edge portion of the disk 
la. By the insertion end detecting plate 60, on the other 

30 hand, the mounting portion 60a of the disk holding plate 
50b also receives the backward force so that the pins 
52a and 52b of the disk holding plates 50a and 50b are 
also carried away from the disk. 
[0064] The disk 1 a can be played by the actions thus 

35 far described. 

[0065] When the disk 1 a having been played is to be 
discharged, the operator controls a not-shown switch A 
disposed on the front panel 26 to start the discharge. 
Here, these discharging actions may be reversed from 

40 the aforementioned ones for playing the disk so that they 
are not described in detail. These actions are stopped 
when all the members are returned to the initial states 
where the disk la is inserted by the spring and so on. 
[0066] Here will be described the case in which the 

45 disk player is to be loaded at its play position with a disk 
such as the 8cm CD having a smaller diameterthan that 
of the aforementioned 12cm CD. 
[0067] With further reference to Figs. 21 to 23, the op- 
erator inserts a disk lb into the slit 11 of the front panel 

so 26 as in the aforementioned case of playing the 12cm 
CD or the like. Then, the motor 83 rotates so that the 
disk 1b is automatically pulled in to the back of the slit 
1 1 . At this time, the disk 1 b has a diameter smaller than 
the length of the slit 11 so that it can move freely in the 

55 transverse directions. If the disk 1b is pulled in with an 
offset to the lefthand side from the center of the slit 11 , 
therefore, it cannot push the disk detecting pin 43 of the 
disk diameter detecting plate 40 rightward so that the 
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bent portion 40a of the disk diameter detecting plate 40 
and the pin 52a of the disk holding plate 50a keeps their 
engagement. The disk holding plates 50a and 50b do 
not change their relative positions, but the disk 1b is 
pulled backward while correcting its transverse posi- s 
tions in abutments against the pin 52a of the disk holding 
plate 50a and the pin 52b of the disk holding plate 50b. 
The position where the disk 1b abuts against both the 
pins 52a and 52b is located where the center of the disk 
1 b is clamped so that it can be arranged on the turntable 10 
81a. 

[0068] When the disk 1b is pulled in with an offset to 
the righthand side from the slit 11 , on the other hand, it 
pushes the disk detecting pin 43 of the disk diameter 
detecting plate 40 rightward to release the engagement 15 
between the bent portion 40a of the disk diameter de- 
tecting plate 40 and the pin 52a of the disk holding plate 
50a. 

[0069] When the disk 1 b is further pulled in up to the 
position where it abuts against the pins 52a and 52b of 20 
the disk holding plates 50a and 50b, it leaves the disk 
detecting pin 43 of the disk diameter detecting plate 40. 
Therefore, the bent portion 40a of the disk diameter de- 
tecting plate 40 and the pin 52a of the disk holding plate 
50a restore their engagement so that the disk holding 25 
plates 50a and 50b come into a locked state. In other 
words, the disk 1 b is transversely corrected to the posi- 
tion where it abuts against both the pin 52a of the disk 
holding plate 50a and the pin 52b of the disk holding 
plate 50b, so that it is positioned on the turntable B1a. 30 
[0070] Here, the disk holding plate 50b has not turned 
backward unlike the case of the 12cm CD so that the 
mounting shaft 61 of the insertion end detecting plate 
60 is located in front of the position of the case for the 
1 2cm CD. Although the diameter of the disk 1 b is smaller 35 
than that of the 12cm CD, therefore, the disk pin 62 of 
the insertion end detecting plate 60 comes into abut- 
ment against the side edge portion of the disk 1 b. 
[0071] When the disk 1b is pulled backward to turn 
the insertion end detecting plate 60, the start pin 63 40 
moves to the front end portion of the link hole 1 00a of 
the clamp starting plate 100 to move the clamp starting 
plate 100 and so on in engagement therewith. 
[0072] The subsequent actions are similar to those of 
the case of the 12cm CD so that their description will be 45 
omitted. 

[0073] On the other hand, the case of discharging the 
disk 1b is also similar. 

[0074] Next, in the case of constructing the aforemen- 
tioned disk player of the pop-up type of Fig. 1 , it may be 50 
desired to open/close the openable chassis 10 without 
inserting the disk 1. First of all, before the use of the 
player, the accommodation state in which the openable 
chassis 1 0 is accommodated in the aperture 3a shifts to 
the disk insertion standby state in which the openable 55 
chassis 10 protrudes from the disk casing 2, as shown 
in Figs. 1 0 and 1 4. Afterthe played disk was discharged, 
the openable chassis 10 is returned from the insertion 



standby state to the accommodation state without in- 
serting any new disk. 

[0075] When the openable chassis 1 0 is closed with- 
out inserting the disk 1, a not-shown switch B, as dis- 
posed on the front panel, is operated by the operator. 
Then, the electric power is fed to the motor 83 and the 
plunger 82. The motor 83 is activated to rotate, and the 
plunger pin 82a of the plunger 82 pushes the plunger 
receiving plate 1 03 forward. Therefore, the clamp start- 
ing plate 1 00 is pushed forward so that the gear 84a of 
the first gear unit 84 comes into meshing engagement 
with the rack gear portion 1 02 of the clamp starting plate 
100. 

[0076] The subsequent actions are similar to those of 
the case in which the disk player is to be loaded at its 
play position with the 1 2cm CD or the like, so that their 
description will be omitted. 

[0077] Here, the driving force of the motor 83 is trans- 
mitted to the rack gear portion 102 by using the start of 
the plunger 82 as the trigger, as described hereinbefore, 
so that the opening/closing action of the openable chas- 
sis 10 can be quickly started. 

[0078] On the other hand, the action to open the open- 
able chassis 1 0 without the disk 1 being arranged on the 
play mechanism 81 is started, for example, when the 
operator operates the not-shown switch A disposed on 
the front panel 26. The actions are similar to those of 
discharging the 12cm CD having been played, so that 
their detailed description will be omitted. 
[0079] According to the disk player of the invention, 
as has been described hereinbefore, the slot to receive 
the disk can be accommodated in the player body and 
closed while the disk is being played, so that the player 
body can be cleared of the dust which might otherwise 
come from the outside. Thus, it is possible to provide a 
disk player having a high operation reliability. 



Claims 

1 . A disk player comprising; 

a main chassis.for enclosing play means for 
playing a disk; 

a receiving module having a slot in which the 
disk is to be inserted; 

disk transfer means for transferring the disk in- 
serted into said slot; 

disk detecting means for detecting a position of 
the disk inserted; and 

drive means for moving said receiving module 
between a closed position and an opened po- 
sition spaced from said closed position, 

wherein the disk player further comprises 
switch means controlled by user for issuing a drive 
starting command signal to start driving said drive 
means, wherein said disk detecting means gener- 
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ates a detection signal when said disk arrives at a 
predetermined position, and wherein said drive 
means moves said receiving module from said 
opened position to said closed position in response 
to one of the detection signal from said disk detect- s 
ing means and the command signal from said 
switch means. 

2. A disk player according to Claim 1 , wherein said slot 

is exposed to an exterior of said main chassis when to 
in said opened position and accommodated in said 
main chassis when in said closed position. 

3. A disk player according to Claim 1 , wherein said re- 
ceiving module includes a clamper, wherein said 15 
play means includes a turntable made coactive with 
said clamper for clamping the disk, and wherein 
said receiving module moves from said opened po- 
sition to said closed position to clamp the disk at 
said predetermined position. 20 

4. A disk player according to Claim 3, wherein said re- 
ceiving module is rotatably hinged to said main 
chassis. 

25 

5. A disk player according to Claim 1. wherein said 
drive means includes a link member, and wherein 
said link member is rotatably hinged at its one end 
portion to said receiving module and engages at its 
other end portion rotatably and slidably with said 30 
main chassis. 

6. A disk player according to Claim 5. wherein said 
transfer means is arranged on said link member. 

35 

7. A disk player according to Claim 6. wherein said 
transfer means is a roller. 

8. A disk player according to Claim 5. wherein said 
drive means includes stress applying means for 40 
moving the two end portions of said link member 
toward said main chassis. 

9. A disk player according to Claim 8, wherein said 
transfer means is arranged on said link member. 45 

10. A disk player according to Claim 9 S wherein said 
transfer means is a roller. 

1 1 . A disk player according to Claim 1 , wherein said de- so 
tecting means includes insertion detecting means 

for detecting the insertion of said disk into said slot 
to generate an insertion detecting signal, and 
wherein said transfer means is started in response 
to said insertion detecting signal. 55 
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